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Introduction
Ventral hernia still represents the "wild west" of surgery practice. Evidence-based consensus on optimal operative techniques by patient and hernia type does not exist. Additionally, almost daily a new technique is introduced and rapidly disseminated via novel platforms. Arguments over operative approach (e.g., robotic, laparoscopic, open), mesh location, fixation and extension, and methods of fascial closure persist. This variability in approach is mirrored by the variability in patient outcomes following repair. Up to 20 in 100 patients undergoing hernia repair will have an adverse event (e.g., wound complication, recurrence of the hernia) 1 . Annually, over 3.2 billion of healthcare dollars are spent managing abdominal wall hernia and its complications 2 .
A lack of comparative effectiveness data ensures that we are a long way from standardization of hernia repair to any particular technique. Nevertheless, evidence-based principles exist that should be applied to all repairs irrespective of technique selected. Incorporating these principles into every day practice allows a surgeon to base a complex ventral hernia repair not on a particular technique but on principles that have consistently resulted in improved outcomes. Thus, the following principles are proposed as the basis for complex abdominal wall reconstruction: . However, IPOMplus does not comply with some of the proposed principles, such as the position of the mesh, and is associated with the potential for adhesion formation and the need for strong fixation and its consequences. . A Danish registry study concluded that sublay position of meshes resulted in the lowest risk of long term reoperation when compared to intraperitoneal and onlay position 10 . The RICH and COBRA studies also have demonstrated a significant reduction on recurrence with retro-muscular position of meshes in comparison with intraperitoneal placement 11, 12 . Alternative positioning of meshes, such as underlay and onlay meshes, is acceptable if proper meshes are placed, a sound technique is performed, and the meshes are placed in the right patient. However, these alternative positions of meshes do not benefit from the advantages cited above. . They reduce surgical-site events, most notably infection, shorten hospitalizations and accelerate recovery. Adequate selection of cases, proper training, and equipment are prerequisites for a successful MI ventral hernia repair. MI approaches are limited in very complex abdominal reconstructions. Robotic surgery with its 3D vision, better ergonomics, curved instruments and improved suturing capabilities may offset some of this limitations and may provide benefit in terms of length of stay based on the Americas Hernia Society Quality Collaborative data 14 . Less invasive open approaches should be used to reduce morbidity-for example, preserving division of perforators during the anterior component separation.
Principle 6: Patient Prehabilitation.
Numerous studies demonstrate outcome differential based on patient characteristics. It is well accepted that active tobacco users, patients with morbid obesity, diabetes and those who are immunosuppressed are at higher risk of perioperative complication and longer-term recurrence. Smoking cessation, MRSA eradication, weight loss, and optimization of glycemic control should be performed or strongly considered prior to an elective hernia repair 15 .
Principle 7: Enhanced Recovery After Surgery (ERAS) protocol. ERAS have been validated in a series of welldesigned studies that have reported reduced morbidity, better quality of life, and lower costs when implemented in AWR protocols 16 . While ERAS pathways vary from center to center, they represent an important next step in the evolution of overall care of complex hernia patients.
The application of these principles must be tailored according to the characteristics of the surgeons, including their local resources, their patients, and the type of hernias. Complex AWRs are probably most benefited by the application of all of the proposed principles, whereas less complex cases can usually be repaired following only some of them to avoid overtreatment. Many of the principles are interdependent and cannot be implemented without enforcing others. Finally, these principles are not the final word and will be adapted as new and relevant evidence is revealed. Surgeons are encouraged to be involved in high quality studies on ventral hernia surgery.
Conclusion
The high variability in how ventral hernias are currently approached makes it difficult to evaluate and compare results, establish treatment consensus or standardize techniques. Focusing on evidence-based principles rather than technique is advantageous to reduce variability, compare and evaluate repairs, and facilitate education and training.
